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DETAILED ACTION 

1 . The amendment was filed on 2006 July 06 was improper. The applicant did not 
appropriately underline all added text. In claims 5-7 the term "claim" was added in each 
claim and was not underlined. All other added text was correctly underlined in the rest 
of the claims. 

2. Claims 5-7 were examined as if the amendment was proper and the term "claim" 
was correctly underlined. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-48 are rejected under 35 U.S.C. 102(e) as being anticipated by Hwang 
et al. (US 2006/0020136) (hereafter "Hwang"). 

5. Regarding claims 1 -9, Hwang discloses carbazole derivatives (formulae (1 ) and 
(2), paragraphs [0011]-[0015] and [0046] and compounds 1-9, 12, 14, 15 and 17-24 on 
pages 4-8) that teach the limitations of the carbazole compounds present in claims 1-9. 



Application/Control Number: 10/585,326 
Art Unit: 4132 




Application/Control Number: 10/585,326 Page 4 

Art Unit: 4132 




Application/Control Number: 10/585,326 Page 5 

Art Unit: 4132 




Application/Control Number: 10/585,326 



Page 7 



Art Unit: 4132 

6. Regarding claims 10, 11, and 13-17, Hwang discloses carbazole derivatives 
(formula (1) paragraphs [001 1]-[0013] and [0042] and compounds 1-9, 12, 14, and 15 
on pages 4-7, shown above) that teach the limitations of the carbazole compounds 
present in claims 10,11, and 1 3-1 7. 

7. Regarding claims 12 and 25-28, Hwang discloses carbazole derivatives (formula 
(4), paragraphs [0017], [0018], and [0042] and compounds 17 and 21 on page 7, shown 
above) that teach the limitations of the carbazole compounds present in claims 12 and 
25-28. 



8. Regarding claim 18, Hwang discloses carbazole derivatives (formula (1), 
paragraphs [0012]-[0014] and [0042], where Ri, R 2 , and R 4 are hydrogen and Ar is 
phenyl or napthyl, and compounds 1 and 5 on pages 4 and 5, shown above) that teach 
the limitations of the compounds present in the claim. 

9. Regarding claim 19, Hwang discloses carbazole derivatives (formula (4), 
paragraphs [0017], [0018], and [0042], where R1-R3 are hydrogen and Ar is phenyl or 
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napthyl, and compounds 17 and 21 on page 7, shown above) that teach the limitations 
of the compounds present in the claim. 

1 0. Regarding claims 20, 21 , 23, 29, 30, 32, 34, 35, 37, 39, 40, 42, 44, 45, and 47, 
Hwang teaches a light emitting element (Fig. 1, objects cathode, anode, and EML, 
paragraph [0049]) comprising of an anode (Fig. 1, anode), a cathode (Fig. 1, cathode), 
and a light-emitting layer between the anode and the cathode (Fig. 1, EML, paragraph 
[0052]), wherein the light-emitting layer comprises any of carbazoles mentioned in 
claims 1-19 and 25-28 and can contain additional luminescent substances (paragraphs 
[0024], [0025], [0027], [0037], and [0052]). 

1 1 . Regarding claims 22, 31 , 36, 41 , and 46, Hwang teaches that any of the 
carbazoles taught can also be used in the hole injecting layer, which is between the 
light-emitting layer and the anode and is in contact with the anode (Fig. 1 , EIL, 
paragraph [0024]-[0026]). 

12. Regarding claims 24, 33, 38, 43, and 48, Hwang teaches that a light-emitting 
device can be manufactured using the claimed light emitting element (paragraph 
[0076]). 

1 3. Claims 1 -3, 5,6,10,11, 20, 21 , 23, 24, 29, 30, 32, and 33 are rejected under 35 
U.S.C. 102(b) as being anticipated by Onikubo et al. (US 2004/0151944) (hereafter 
"Onikubo"). 
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14. Regarding claims 1 -3, 5, 6, 1 0, and 1 1 , Onikubo discloses a carbazole derivative 
(compound A24 page 1 1 ) that teaches the limitations of the carbazole compounds 
present in the claims 1 -3, 5, 6, 1 0, and 1 1 . 



1 5. Regarding claims 20, 21 , 23, 29, 30, and 32, Onikubo teaches a light emitting 
element (Fig. 1 A and 1 B, objects 1 1 , 1 2, 20, and 21 , paragraphs [0068] and [0069]) 
comprising of an anode (Fig. 1A and 1B, object 11), a cathode (Fig. 1A and 1B, object 
12), and a light-emitting layer between the anode and the cathode (Fig. 1A, 20, Fig. 1B, 
21, paragraphs [0068] and [0069]), wherein the light-emitting layer comprises a 
carbazole derivative (compound A24 is an A compound, paragraph [0048] and [0049]) 
and can contained additional luminescent substances. Hwang teaches that a mixture of 
compound A, where A24 is a carbazole, and compound B are used as a light emitting 
layer (paragraph [0048] and [0049]) and this layer can be in contact with the anode (Fig. 
1A, 11 and 20, paragraph [0068]). 

16. Regarding claims 24 and 33, Hwang teaches that these light-emitting elements 
can be a used in light emitting devices (paragraph [0001]). 



A24 
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17. Claims 1-6, 10, 11, and 14-18 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Tanaka et al. (US 576248) (hereafter "Tanaka"). 

18. Regarding claims 1-6, Tanaka discloses a carbazole formula (formula (1) column 
3 lines 1 1-32) that represents general formula (1), wherein R 11 and R 13 (Ri) are the 
same and represents an alkyl group having 1 to 4 carbon atoms (column 3 lines 15-18), 
an aryl group (phenyl, naphthyl, or biphenyl, column 3 lines 19-21), or an arylalkyl group 
(benzyl or phenethyl column 3 Iines18-19). Ar 11 (Ar) is preferably a phenyl, naphthyl, 
pyridyl, indolyl or benxothienyl group (column 3 lines 29-32). R 12 and R 14 (R4) are 
hydrogen or an alkyl group having 1 to 4 carbon atoms (column 3 lines 12-18). 



1 9. Tanaka also discloses carbazole compounds (columns 3-1 1 , compounds 1 -33) 
that teach the limitations of the compounds present in the claims 1 -6. Below is a 
compound (compound 31 , column 1 1 ) disclosed by Tanaka that specifically discloses 
the limitations in claims 1-6. 
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20. Regarding claims 10, 11, and 14-17, Tanaka discloses a carbazole formula 
(formula (1) column 3 lines 1 1-32) that represents general formula (3) where R 23 is 
general formula (4), wherein R 21 and R 24 (Ri) represents an alkyl group having 1 to 4 
carbon atoms (column 3 lines 15-18), an aryl group (phenyl, naphthyl, or biphenyl, 
column 3 lines 19-21), or an arylalkyl group (benzyl or phenethyl column 3 linesl 8-1 9). 
Ar 21 (Ar) is preferably a phenyl, naphthyl, pyridyl, indolyl or benxothienyl group (column 
3 lines 29-32). R 22 and R 25 (R4) are hydrogen or an alkyl group having 1 to 4 carbon 
atoms (column 3 lines 12-18). 



21 . Tanaka also discloses carbazole compounds (columns 3-1 1 , compounds 1 -33) 
that teach the limitations of the compounds present in the claims 1 -6. Below is a 
compound (compound 31 , column 1 1 ) disclosed by Tanaka that specifically discloses 
the limitations in claims 10, 11, and 14-17. 




a; 




22. Regarding claim 1 8, Tanaka discloses a carbazole formula (formula (1 ) column 3 
lines 1 1-32), where R 2 -Rs can be hydrogen (column 3 lines 12-13), R1 is preferably 
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phenyl (column 3 lines19-22), and Ar is preferably phenyl or naphthyl (column 3 lines 
29-30). 



23. Given the teachings of Tanaka, one of ordinary skill in the art would immediately 
envisage the compound represented by general formula (7), wherein Ar 31 represents 
phenyl or naphthyl. 

24. Claims 1,2,4, 5, 7, 9,12,1 3, 20, 21 , 23, 24, 27, 28, 34, 35, 37, and 38 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Thomas et al. (Journal of the 
American Chemical Society, year 2001 , volume 123, pages 9404-941 1) (hereafter 
"Thomas"). 

25. Regarding claims 1 , 2, 4, 5, 7, 9, 12, 13, 27, and 28, Thomas discloses a 
carbazole derivative (page 9406, compound 16), that teaches the limitations of the 
carbazole compounds present in the claims 1, 2, 4, 5, 7, 9, 12, 13, 27, and 28. 





O O 
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26. Regarding claims 20, 21 , 23, 24, 34, 35, 37, and 38, Thomas discloses a light- 
emitting element comprising an anode (ITO), a cathode (an alloy of magnesium and 
silver) and a light-emitting layer (carbazole derivatives) between the anode and the 
cathode (page 9404, right column, entire top paragraph of the column before the 
heading experimental section, page 9406 left column, the entire paragraph), wherein 
the light-emitting layer comprises a carbazole derivative, which is the luminescent 
substance. Thomas teaches that the layer containing any of their carbazole derivatives, 
which compound 16 is preferred compound, is both a light-emitting layer and a hole- 
transporting layer. This means the carbazole derivative is the luminescent substance in 
the layer (page 9404, right column, entire top paragraph of the column before the 
heading experimental section). Thomas teaches that the carbazole derivative layer 
(light-emitting layer and hole-transporting layer) are in contact with the anode (page 
9406 left column, the entire paragraph). 

27. Regarding claims 24 and 33, Thomas teaches that light-emitting elements 
(electroluminescent devices) can be a used in light emitting devices (flat-panel displays 
and LEDs) (page 9404 left column first paragraph). 

28. Claims 1, 3, 5, 6, 10, 11, 16, and 17 are rejected under 35 U.S.C. 102(b) as 
being anticipated by Ballonyte et al. (Environmental and Chemical Physics, year 2002, 
volume 24, pages 30-34) (hereafter "Ballonyte"). 
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29. Regarding claims 1 , 3, 5, 6, 10, 1 1, 16, and 17, Ballonyte et al. discloses a 
carbazole derivative (compound 6 page 31) that teaches the limitations of the carbazole 
compounds present in the claims 1 -3, 5, 6, 1 0, 1 1 , 1 6, and 1 7. 

C 2 H5 C 2 H S 

6' 



Claim Rejections - 35 USC § 103 

30. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

31 . The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

32. Claims 3, 8, 19, 25, 26, 44, 45, 47, and 48 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Thomas et al. (Journal of the American Chemical Society, 
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year 2001 , volume 1 23, pages 9404-941 1 ) (hereafter "Thomas") as applied to claims 1 , 
2, 4, 5, 7, 9, 12, 13, 20, 21, 23, 24, 27, 28, 34, 35, 37, and 38. 
33. Regarding claim 3, Thomas discloses a carbazole derivative represented by 
applicant's formula (1), wherein R 14 is formula (2), R 12 and R 16 are hydrogen, R 13 is 
phenyl, Ar 11 and Ar 12 are phenyl (page 9406, compound 16). 



34. Thomas does not teach a carbazole derivative represented by applicant's 
formula (1), wherein R 11 and R 13 are the same. 

35. Thomas does teach that N-substituent of the carbazole skeleton can be either 
ethyl, phenyl, or fused aromatics (page 9407, left column last paragraph). Thomas 
teaches that changing the substituent can change the hole-transporting and emitting 
properties of the carbazole derivative (page 9407, left column last paragraph). 

36. It would have been obvious by one of ordinary skill in the art at the time the 
invention was made to substitute the ethyl groups substituted at R 11 and R 15 (as 
referenced by applicant in general formula (1) and general formula (2)) in the carbazole 
derivative of Thomas with phenyl groups as taught by Thomas at arrive at a carbazole 
derivative wherein R 11 and R 13 are the same, since R 13 is already phenyl. Thomas 
teaches that N-substituent of the carbazole skeleton can be ethyl, phenyl, or fused 
aromatics to tune the hole-transporting and light-emitting properties of the carbazole 
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derivative. One of ordinary skill in the art would have been motivated to substitute the 
ethyl groups of the carbazole derivative, of Thomas, with phenyl groups because phenyl 
groups are known to be substituents at the N position of carbazole derivatives, and 
because it would be a simple substitution of substitutents for one of ordinary skill in the 
art that would lead to predictable results of a carbazole derivative as a material in an EL 
device. 

37. Regarding claim 8, Thomas discloses a carbazole derivative represented by 
applicant's formula (1), wherein R 14 is formula (2), R 12 and R 16 are hydrogen, R 13 is 
phenyl, Ar 11 and Ar 12 are phenyl (page 9406, compound 16, see above). 

38. Thomas does not teach a carbazole derivative represented by applicant's 
formula (1 ), wherein R 15 represents an aryl group having 6 to 25 carbon atoms, or a 
hetero aryl group having 5 to 9 carbon atoms. 

39. Thomas does teach that N-substituent of the carbazole skeleton can be ethyl, 
phenyl, or fused aromatics (page 9407, left column last paragraph). Thomas teaches 
that changing the substituent can change the hole-transporting and emitting properties 
of the carbazole derivative (page 9407, left column last paragraph). 

40. It would have been obvious by one of ordinary skill in the art at the time the 
invention was made to substitute the ethyl group substituted at R 15 (as referenced by 
applicant in general formula (1) and general formula (2)) in the carbazole derivative of 
Thomas with a phenyl group as taught by Thomas at arrive at a carbazole derivative 
wherein R 15 represents an aryl group having 6 to 25 carbon atoms. Thomas teaches 
that N-substituent of the carbazole skeleton can be ethyl, phenyl, or fused aromatics to 
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tune the hole-transporting and light-emitting properties of the carbazole derivative. One 
of ordinary skill in the art would have been motivated to substitute the ethyl groups of 
the carbazole derivative, of Thomas, with phenyl groups because phenyl groups are 
known to be substituents at the N position of carbazole derivatives, and because it 
would be a simple substitution of substitutents for one of ordinary skill in the art that 
would lead to predictable results of a carbazole derivative as a material in an EL device. 

41 . Regarding claim 19, Thomas discloses a carbazole derivative wherein the N- 
substitutents on the two terminal carbazole groups are ethyl (page 9406, compound 16, 
see above). Thomas discloses that Ar 41 and Ar 42 (with respect to applicant's general 
formula (8)) are phenyl. 

42. Thomas does not teach a carbozole derivative wherein all the N-substituents are 
phenyl groups. 

43. Thomas does teach that N-substituent of the carbazole skeleton can be ethyl, 
phenyl, or fused aromatics (page 9407, left column last paragraph). Thomas teaches 
that changing the substituent can change the hole-transporting and emitting properties 
of the carbazole derivative (page 9407, left column last paragraph). 

44. It would have been obvious by one of ordinary skill in the art at the time the 
invention was made to substitute the ethyl groups at the N-substitutent positions of the 
two terminal carbazole groups in the carbazole derivative of Thomas with phenyl groups 
as taught by Thomas at arrive at a carbazole derivative represent by general formula (8) 
wherein Ar 41 and Ar 42 are phenyl. Thomas teaches that N-substituent of the carbazole 
skeleton can be ethyl, phenyl, or fused aromatics to tune the hole-transporting and light- 
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emitting properties of the carbazole derivative. One of ordinary skill in the art would 
have been motivated to substitute the ethyl groups of the carbazole derivative, of 
Thomas, with phenyl groups because phenyl groups are known to be substituents at the 
N position of carbazole derivatives, and because it would be a simple substitution of 
substitutents for one of ordinary skill in the art that would lead to predictable results of a 
carbazole derivative as a material in an EL device. 

45. Regarding claims 25 and 26, Thomas discloses a carbazole derivative 
represented by applicant's formulae (5), wherein R 22 and R 23 are formula (6), both R 25 's 
are hydrogen, R 21 is phenyl, both Ar 21 's are phenyl (page 9406, compound 16). 

46. Thomas does not teach a carbazole derivative represented by applicant's 
formulae (5), wherein R 22 and R 23 are formula (6), wherein both R 24, s represent an aryl 
group having 6 to 25 carbon atoms, or a hetero aryl group having 5 to 9 carbons atoms 
and even more specifically phenyl groups. 

47. Thomas does teach that N-substituent of the carbazole skeleton can be ethyl, 
phenyl, or fused aromatics (page 9407, left column last paragraph). Thomas teaches 
that changing the substituent can change the hole-transporting and emitting properties 
of the carbazole derivative (page 9407, left column last paragraph). 

48. It would have been obvious by one of ordinary skill in the art at the time the 
invention was made to substitute the ethyl groups at the N-substitutent positions of the 
two terminal carbazole groups in the carbazole derivative of Thomas with phenyl groups 
as taught by Thomas at arrive at a carbazole derivative represent by general formula (5) 
wherein R 22 and R 23 are formula (6), wherein both R 24 's represent a phenyl group (an 
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aryl group containing 6 carbon atoms). Thomas teaches that N-substituent of the 
carbazole skeleton can be ethyl, phenyl, or fused aromatics to tune the hole- 
transporting and light-emitting properties of the carbazole derivative. One of ordinary 
skill in the art would have been motivated to substitute the ethyl groups of the carbazole 
derivative, of Thomas, with phenyl groups because phenyl groups are known to be 
substituents at the N position of carbazole derivatives, and because it would be a simple 
substitution of substitutents for one of ordinary skill in the art that would lead to 
predictable results of a carbazole derivative as a material in an EL device. 

49. Regarding claims 44, 45, 47, and 48 modified claim 19 is relied upon. 

50. Regarding claims 44, 45, and 47, Thomas discloses a light-emitting element 
comprising an anode (ITO), a cathode (an alloy of magnesium and silver) and a light- 
emitting layer (carbazole derivatives) between the anode and the cathode (page 9404, 
right column, entire top paragraph of the column before the heading experimental 
section, page 9406 left column, the entire paragraph), wherein the light-emitting layer 
comprises a carbazole derivative, which is the luminescent substance. Thomas 
teaches that the layer containing any of their carbazole derivatives, which compound 16 
is preferred compound, is both a light-emitting layer and a hole-transporting layer. This 
means the carbazole derivative is the luminescent substance in the layer (page 9404, 
right column, entire top paragraph of the column before the heading experimental 
section). Thomas teaches that the carbazole derivative layer (light-emitting layer and 
hole-transporting layer) are in contact with the anode (page 9406 left column, the entire 
paragraph). 
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51 . Regarding claims 48, Thomas teaches that light-emitting elements 
(electroluminescent devices) can be a used in light emitting devices (flat-panel displays 
and LEDs) (page 9404 left column first paragraph). 

52. Claims 18, 39, 40, 42, and 43 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Onikubo et al. (US 2004/0151944) (hereafter "Onikubo") as applied 
to claims 1 -3, 5,6,10,11, 20, 21 , 23, 24, 29, 30, 32, and 33 above, and further in view 
of Thomas et al. (Journal of the American Chemical Society, year 2001, volume 123, 
pages 9404-941 1 ) (hereafter "Thomas"). 

53. Regarding claim 18, Onikubo discloses a carbazole compound (comound A24 
page 1 1 ), wherein the N-subsitutents of the two carbazoles are alkyphenyl and Ar 31 
(with respect to applicant's general formula (7)) is pyrene. 

54. Onikubo does not teach a carbazole compound wherein the groups attached at 
N-subsitutents of the two carbazoles are phenyl and Ar 31 (with respect to applicant's 
general formula (7)) represents phenyl or naphtyl. 
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55. Thomas teaches carbazole derivatives (compounds 9-16, and 18-20, page 9406) 
wherein the N-subsitutents of the carbazoles contain a phenyl group (compounds 10, 
12, 15, 16, 19, and 20, page 9406) and the amino group connected to the carbazole 
contains phenyl (compounds 9-11,1 3-1 6, 1 8-20, page 9406) or naphtyl (compounds 9, 
10, and 18) to provide carbazole compounds that can be used as both a light-emitting 
material and a hole-transporting material (page 9404 right column paragraph above the 
heading experimental section). 

56. It would have been obvious by one of ordinary skill in the art at the time the 
invention was made to substitute the alkylphenyl group at the N-substitutents of 
carbazoles and the pyrene group in the carbazole derivative of Onikubo with phenyl 
groups as taught by Thomas at arrive at a carbazole derivative represent by general 
formula (8) wherein R 31 represents phenyl or naphtyl. Thomas teaches that phenyl 
groups can be at this positions in carbazole derivatives to make carbazoles that can be 
used as both a light-emitting material and a hole-transporting material. One of ordinary 
skill in the art would have been motivated to substitute the alkylphenyl groups and 
pyrene group of the carbazole derivative, of Onikubo, with phenyl groups because 
phenyl groups are known to be substituents at both positions of carbazole derivatives, 
and because it would be a simple substitution of substitutents for one of ordinary skill in 
the art that would lead to predictable results of a carbazole derivative as a material in an 
EL device. 

57. Regarding claims 39, 40, 42, and 43, modified claim 18 is relied upon. 
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58. Regarding claims 39, 40, and 42, Onikubo teaches a light emitting element (Fig. 
1 A and 1 B, objects 1 1 , 1 2, 20, and 21 , paragraphs [0068] and [0069]) comprising of an 
anode (Fig. 1A and 1B, object 1 1), a cathode (Fig. 1A and 1B, object 12), and a light- 
emitting layer between the anode and the cathode (Fig. 1A, 20, Fig. 1B, 21, paragraphs 
[0068] and [0069]), wherein the light-emitting layer comprises a carbazole derivative 
(compound A24 is an A compound, paragraph [0048] and [0049]) and can contained 
additional luminescent substances. Hwang teaches that a mixture of compound A, 
where A24 is a carbazole, and compound B are used as a light emitting layer 
(paragraph [0048] and [0049]) and this layer can be in contact with the anode (Fig. 1 A, 
11 and 20, paragraph [0068]). 

59. Regarding claims 43, Hwang teaches that these light-emitting elements can be a 
used in light emitting devices (paragraph [0001]). 

60. Claims 22, 31 , and 41 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Onikubo et al. (US 2004/0151944) (hereafter "Onikubo") as applied 
to claims 1-3, 5, 6, 10, 11, 20, 21, 23, 24, 29, 30, 32, and 33 above, of Thomas et al. 
(Journal of the American Chemical Society, year 2001 , volume 1 23, pages 9404-941 1 ) 
(hereafter "Thomas") in view of and further in view of Lee et al. (US 2001/0046612) 
(hereafter "Lee"). 

61 . Regarding claim 41 , Onikubo in view of Thomas is relied upon as above. 

62. Regarding claims 22, 31 , and 41 , Onikubo teaches a light emitting element (Fig. 
1 A and 1 B, objects 1 1 , 1 2, 20, and 21 , paragraphs [0068] and [0069]) comprising of an 
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anode (Fig. 1Aand 1B, object 11), a cathode (Fig. 1Aand 1B, object 12), and a light- 
emitting layer between the anode and the cathode (Fig. 1 A, 20, Fig. 1 B, 21 , paragraphs 
[0068] and [0069]), wherein the light-emitting layer comprises a carbazole derivative 
(compound A24 is an A compound, paragraph [0048] and [0049]) and can contained 
additional luminescent substances. 

63. Onikubo and Onikubo in view of Thomas does not teach a light-emitting element, 
wherein the carbazole derivative is included between the anode and a layer having a 
light-emitting layer which is included in the layer including a luminescent substance. 

64. Lee teaches that carbazole derivatives can be used as a hole-transporting 
material (paragraph [0032]) and used in a hole-transporting layer which is between the 
anode and the light emitting layer (paragraph [0073]) to provide an EL device with 
increased thermal stability (paragraph [001 1]). Lee also teaches that multilayer systems 
that include a hole-transporting layer improve efficiency and luminance of an EL device 
(paragraph [0009]). 

65. It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the light-emitting element, of Onikubo and Onikubo in 
view of Thomas, to include a carbazole containing hole-transporting layer between the 
light-emitting layer and the anode as taught by Lee. Since Lee teaches carbazoles as a 
hole-transporting materials, the carbazole of Onikubo and Onibuko in view of Thomas, 
could be used in the hole-transporting layer. The motivation would have been to 
produce a light-emitting element with improved efficiency and luminance. 
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66. Claims 22, 36, and 46 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Onikubo et al. (US 2004/0151944) (hereafter "Onikubo") as applied 
to claims 1 -3, 5,6,10,11, 20, 21 , 23, 24, 29, 30, 32, and 33 above, in view of Thomas 
et al. (Journal of the American Chemical Society, year 2001, volume 123, pages 9404- 
941 1 ) (hereafter "Thomas") and further in view of Lee et al. (US 2001/004661 2) 
(hereafter "Lee"). 

67. Regarding claim 46, modified Thomas pertaining to claim 19 above is relied 
upon. 

68. Regarding claims 21 , 36, and 46, Thomas and modified Thomas discloses a 
light-emitting element comprising an anode (ITO), a cathode (an alloy of magnesium 
and silver) and a light-emitting layer (carbazole derivatives) between the anode and the 
cathode (page 9404, right column, entire top paragraph of the column before the 
heading experimental section, page 9406 left column, the entire paragraph), wherein 
the light-emitting layer comprises a carbazole derivative, which is the luminescent 
substance. Thomas teaches that the layer containing any of their carbazole derivatives, 
which compound 16 is preferred compound, is both a light-emitting layer and a hole- 
transporting layer. This means the carbazole derivative is the luminescent substance in 
the layer (page 9404, right column, entire top paragraph of the column before the 
heading experimental section). 

69. Thomas and modified Thomas do not teach a light-emitting element, wherein the 
carbazole derivative is included between the anode and a layer having a light-emitting 
layer which is included in the layer including a luminescent substance. 
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70. Lee teaches that carbazole derivatives can be used as a hole-transporting 
material (paragraph [0032]) and used in a hole-transporting layer which is between the 
anode and the light emitting layer (paragraph [0073]) to provide an EL device with 
increased thermal stability (paragraph [001 1]). Lee also teaches that multilayer systems 
that include a hole-transporting layer improve efficiency and luminance of an EL device 
(paragraph [0009]). 

71 . It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to modify the light-emitting element, of Thomas and modified 
Thomas, to include a carbazole containing hole-transporting layer between the light- 
emitting layer and the anode as taught by Lee. Since Lee teaches carbazoles as a 
hole-transporting materials, the carbazole of Thomas and modified Thomas, could be 
used in the hole-transporting layer. Thomas teaches the use of carbazoles are hole- 
transporting materials (pare 9404 right column, first paragraph above the heading 
experimental section). The motivation would have been to produce a light-emitting 
element with improved efficiency and luminance. 

Conclusion 

72. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Andrew K. Bohaty whose telephone number is 

(571 )270-1 1 48. The examiner can normally be reached on Monday through Thursday 
7:30 am to 5:00 pm EST and every other Friday from 7:30 am to 4 pm EST. 
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73. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael LaVilla can be reached on (571)272-1539. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

74. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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